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AppJ. No. 10/630,582 

A md. Dated February 2, 2006 

Reply to Office Action of November 3, 2005 

REMARKS/ARC UMKNTS 
Reconsideration of the present application, as amended, is respectfully requested. 

Claims 1-1 1, 21-28 and 37 are pending in this application. Claims 12-20, 29-36, and 38 
were previously withdrawn from consideration. Claims 39 and 40 are newly added. 

The present invention relates to a reconfigurable optical add-drop multiplexer (OADM) 
architecture that economically and efficiently accommodates changes in optical network traffic 
patterns. Not only must the network evolve in terms of added wavelength channels and 
maximum span/link reach but it must also evolve to meet the continuous demand to minimize 
capital and operational expenditures. The present invention provides a reconfigurable aparatus to 
accommodate future growth and changes in traffic, while preserving good optical performance 
(low insertion loss and minimized introduction of optical noise) with low initial and upgrade 
costs. Advantageously, this novel OADM architecture provides superior optical performance 
with, for example, low insertion loss on added/dropped wavelengths and/or minimized noise 
injection on added wavelengths. The presently claimed invention now further provides an 
optical structure that combines a set of N/P wavelengths into a single combined optical signal 
while maintaining a linear orthogonal polarization state for pairs of said wavelengths and while 
adding optical noise incoherently to minimize optical noise; wherein P is greater than one, N is a 
total number of wavelengths to be added to said WDM signal and where each of said N/P 
wavelengths are coupled to said optical structure by separate inputs or similar language. This 
novel combination is not disclosed or suggested by the cited art. 
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DISCUSSION .RELATING TO THE REJECTION UNDER 35 USC 102(e) 

Claims 1 -2, 5-6, 21 -22, 25-28 and 37 stand rejected under 35 USC §102(c) as being 
anticipated by TJS Patent No. 6,75 1 ,372, issued June 1 5, 2004 to Mark D. Feuer */ al (Feuer). 
According to the Examiner, Feuer describes an apparatus (300) for adding wavelengths to a 
WDM. In F 'cucr, the Examiner identifies waveguide grating router (WGR) 303 in Figure 3 as a 
cyclic array waveguide grating (AWG) that combines P input ports into a single output signal and 
a second optical device 204 that combines the signal oulpul wilh the WDM signal. Further, the 
Examiner identifies mirrors 205 that allow optical energy at. all input ports or that can create a 
condition with no optical energy to at least one input port. Further still, the Examiner identifies a 
second WGR 302 as an optical structure that combines N/P single wavelength signals inlo input 
for one of the input ports to WGR 303. Feuer docs not show separate inputs of N wavelengths 
input to an optical combination structure that combines the separate inputs into a single 
combined optical signal while maintaining a linear orthogonal polarization state for pairs of 
wavelengths. Rather, Feuer sb ows a single input optical circulator that is used to drop a specified 
wavelength from the input wavelength applied to the input port of WGR 303. There is aiso no 
suggestion to accept separate wavelengths at an optical structure that combines the wavelengths 
in a manner that minimizes the introduction of optical noise. Indeed, Feuer docs not appear to 
consider insertion Joss or minimization of optical noise to be a consideration in the disclosed 
design. 

Claim 21 , as now amended, and claim 37 arc not anticipated by Fcucr for similar reasons. 
Since dependent claims 2, 5-6, 22, 25-28 add limitations to allowable base claim, each such 
claim is not anticipated by Feuer. Each dependent claim is also believed to be in allowable 
condition. With respect to claim 37, Feuer does not disclose means (e.g., an optical structure) for 
combining optical energy that is then input to at least one of P inputs of the first optical device 
and outputting said combined optical energy from said first optical device and then combining 
the combined optical energy with said WDM signal. 
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DISCUSSION RELATING TO THE REJECTION UNDER 35 JSC 103(a) 

Claims 1, 3-11,21, 23-27 and 37 stand rejected under 35 USC §!03(a) as being 
unpatentable over U.S. Patent Application Publication No. 2003/0223682 to Kinoshita <?/ a/. 
(Kinoshita) in view of U.S. Patent Application Publication No. 2003/0223682 to Kikuchi et ai 
(Kikuchi). According to the Examiner, Kinoshita describes an apparatus for adding wavelengths 
to a WDM signal comprising an optical device 44 that combines P input ports into a single 
output signal Kinoshita also describes a second device 40 that combines the output signal with 
WDM signal According further to the Examiner, Kikuchi describes an optical device, such as 
shown in Fig, 10, that combines optical energy into a single output signal where each of the input 
port accepts non-overlapping interleaved sets of N/P wavelengths. The Examiner also relies on 
U.S. Patent No. 6,643,064 to Huang et al. (Huang) to show that optical interleaves such as 
polarization beam combiners arc well-known in the art. 

Kinoshita shows a plurality of transponders 28 each generating a waveform that is filtered 
for noise and amplified before being combined by a series of stages of combiners. In contrast to 
the claimed invention, Kinoshita uses a large number of components so it is expensive to 
implement and maintain. In further contrast to the presenl invention, Kinoshita is not readily 
adaptable should the demands of the optical network change. There is no indication that 
Kinoshita contemplated combining wavelength pairs in a manner that reduces optical or a single 
optical device to combine the wavelengths into an output signal 

As shown in fig. 10 of Kikuchi, Kikuchi uses a plurality of optical multiplexers to 
aggregate input waveforms into a single signal This is a very expensive architecture to 
implement and maintain. The Kikuchi architecture also suffers high insertion loss and has no 
noise filtering when optical signals are combined. Further, Kikuchi simply shows a light source 
directly connected a corresponding input port of an optical multiplexer. In contrast, the claimed 
invention uses an optical structure to combine the N/P inputs in a manner that reduces optical 
noise and does not significantly degrade the optical waveforms. As now claimed Kikuchi does 
not render the claimed invention unpatentable either alone or in combination with the cited art of 
record. 
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Unlike the present invention, there is also no indication that cither Kikuchi or Kinoshita 
maintains linear orthogonal polarualion stale for wavelength pairs. Further, although both 
Kikuchi and Kinoshita may show arnuHi-inpui optical device 44 that combines multiple inputs it 
does so in a manner that results in significant degradation a* the optical signals pass through 
multiple tiers of staged splitters or multiplexers. These designs are inherently inefficient and 
expensive having high insertion loss and minimized noise filtering. As such, even if Kinoshita 
were combined with Kikuchi and/or with Huang or Feuer, the resulting system would not achieve 
the claimed novel structure or operational efficiencies. 

Applicants believe all the pending claims arc in condition for allowance and should be 
passed to issue. If the Examiner feels that a telephone conference would in any way expedite the 
prosecution of the application, please do not hesitate to call the undersigned at (408) 868-4088. 



AKA CHAN LLP 

900 Lafayette Street, Suite 710 

Santa Clara, CA 95050 

Tel: 408-868-4088 

Fax: 408-608-1599 
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